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■T-^^ ^ tJ" {Boosting voltage control circuit} 



100 : ell#ellol>5£ 2OO : -l-^ ^5^^7l 

300, 310 : ^5. 110 : ^"S" ^^fl^ 

120 : tilJE-^ 130 : 7]^^'^^ 

140 : ^H^:^ 150 : ^f]^] ^<a- ^S^^ 

152 : B.^ wlH 154 : ell's ^€:-t- 

155 : afl^l^l ^oj- 
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t^ <a^>: 2003/4/17 



210, 220. 230, 240, 250 : "^^S^ 
<i3> ^ -^i^ ^1<^ s\s.<^] ^^S., 1-2114=1 oilsel^ ^# -^^ 

Ajofl ^qce^-olofl <^?^^ ^<a-^ ^ o;^^ ^S.M] :^^^]S] ^<a- ;ii]ol s\S.o\] 

<i4> l-efl^l ^IS.2^ (Flash Memory) ^^Hl^i^ €(Cell)^ ^# -g-^]- 

niji3>cf ^^^el-^ 7llolE(\Vord Line Gate) ^^^^ ^^7] ^<y- 
(Boosting)^ ^>7fl ^t]-. ^. ^^^"a-CVCO* ^#-S^2;i-'^l ^V^% 4^ ^ 

^ ^'a-ell»i(Level)S. ^-S^-y-^ ^^^l^l^ ^°lt]:Cf. "a^^^S. -f-^^ -^3)-^ 

<q«-oilA-l s-^ t^^o] <a^5liS OV^ ^"^-^ 5.3V ^7>xl ^c>l ^5^711 ^1-^1'?]: OV 

<^]^^ 5.3V ^7>x] ^^-5^^17171 ^^A^^ S^s. ifl-^^ RC ^l*a(RC Delay)^ 

cf^^t}: ^l<a-2.i#*^l ^«1] ^m^l ^s^Tll 

<15> n:l-e]-H, ^ ^71^1 ^^1^^ n^^}7] ^^}<=^ ^^^^ <^>Mel- 
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7l§^<a- -^71 ^lo1^<y-ofl 9]^ ^^^}IL ^7] :^<a- 7j-^V^ ^"y-^ 

^ ^"a- sis* 

^, ^"a-* ^#^>^ ^7l #S^>S^^7]1- >^]^^7] efl^E^lo]^ 

01^.0^^ w.^^ ^oj. ;^]ol sis. oil 9X'^^^, ^7l Ell#el]ol^ ^7] # 

efl'is y^^}t}7] ^"a-^all^^^. -S^^^ JS^tilBoil 
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iis^M- ^ ^^^^ ol^H^i ^^\<^<A ^^h^^ <^>Ms} cf^ cf^y^tb 

^Efls- ^<^m, ^^1 ^ ^^Hll:^ ^ 7flAi7l- ^^^>i^ sH. -i-^vsi 

^1^* 7>^ ^l-c^lTll ^^^^ ^^s:l-7fl 'y:3^^7l ^ «fl ^l^S]^ ^^^Icf. £^-^^1 

^\ -^^^ ■S-'^t!: ^1%!^^-. 

<20> :£ 1^ 5]l#efl<^l ^(Regulation) 1:^(100)<^1 #^^(OBvt) 

4 ^5^^71(200)^011 ^^^cf. ^1 1 ^ >5ll 2 ^^(300 ^ 310)^ ^5^^71(200) 
^ #^^i:(OBvt) >'1-<^H1 ^^51 ji, ;^1 i ^^(300)^ 
«^1<^11: ^^(ERead)<^l i^el- t^-^^t^. 

<22> ;(fl 2 ^5.(310)^ ^>Eflo]]^^i ^5^^71(200)^ %n 

^:i:-i-(aK<0:4>)oll efl'i^ ^<g-(BOOST)l: ^5^^^1-Jl, ;^1 1 ^^(300) 
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^ 5!]-^o^ ^^oioflol^ ^JlCERead)^ ^^ ^5^^71(200)^ #^ ^ J:(CLK<0:4>)<^1 s^afl 

^^eii'i^ -^^^ ^<a-(BoosT)^ ^s^^^^. ^m^]^]^ 1-^(100)^ ^<a- 

(BOOOST)^ S.^ HlH<Hl ^^^^^ 7l^^<a-3f HlJul^l-Q^ 1 ^ 2 ^H(300 

^ 310)<^lA^ ^'3-(B00ST)^ ^^tb sll^S. -^^l*]-7l -^l^ ;«fl 1 ^ 2 

■l-^ ^1«^^:£(PBIAS ^ NBIAS)» 71(200)^ ^1 1 ^ ^1 2 #^ 

<H^^(PBIAS ^ NBIAS)<^1 4^1- 1-^ >JiJ:l:(CLK<0:4>)^ ^711- ^^a]^ o.^>>*| i 
^^12 ^H(300 ^ 310)* ^l<=Ht!rT=f. 
<23> ^ ^^^^l^i^ ^<y-(BOOST)^ efl^eflol/^ M.^ 

(100)<^lAi y^:^]t}^7} :5i*a-(B00ST)oll oj^i-o] efl^e^lol/a m 

(100)^ ^1 1 ^ ^] 2 ^1^^:£(PBIAS ^ NBIAS)<>11 ^^H ^^^^71(200) 

^ ^:^(CLK)1- ^] l ^ 2 ^^(300 ^ 310)» ^l^l^^H 

<24> 1 ^^(300)^ ^^1-^ ^# -^^o] ;g o. ^:)CEj-Ol ^lojE ;^oj-^ 

*l-7l -¥1^!: ^1 1 -^^^ ^1 2 ^H(310)^ ^^^el-^ tIIoIh 

^^(300 ^ 310)1- ^^4. ^, cfl7l 4^EfloilA-l^ ;H1 2 ^^(310)1?]: 

^4 ^^^efl'i^ ^5^^^>ji, i^^o] <a^s)^ 1 ^ ^1 2 ^^(300 

^ 310)71- -^^^H ^^S]- <^;^5ll^o] ^oj-o] ^^^Cf. ol^M]^ ^p^l-o^ 
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<25> ^<a-(BOOST)^ wljn :^cfs>c^ I ^ 2 ^1<H<5:15:(PBIAS ^ 

NBIAS)# #^*>^ efl^Bll^^l'a 1-^(100)«^1 ^^t!:^. 

<27> £ 21- %i-S3r]-i^, efl#eflol^ ^^(100)^ ^^y- ^nfl-^(llO), tiliii«-(i20), 

^s^^^dso), m^ #^^(140), ^ij^i^i ^5^^^(i50)» 

^ ol=-o];5lcf. ^oj- «-afl«-(iio)^ 'y^^ £ 1^ -^^^ ^<a- #^^(OBvt)<^l 

tilJii«-(i20)^ ^1 1 tilMJ:(VBDIV)<a^^l ^^^t^-. 7l§^<a- ^S^^ 
^(130)^ SJ^^ sfl^l^l ^-a- ^^^^^-^(150)^ #^<^1 7l§^<a- >-5>^^-^(130)^ 

^1 1 ^ ^1 2 %:^^e: aliiLY(120)^ 2 wliiL^:£(REFCRV)'a^2f ;*ll<H^:£ 

(NGATE)<a^ol] ^^^cf. wliil-^(120)^ ;^1o:|a1J: #^-^(140)^ '^^<^] ^ 

^^1^. >^]<=>]^S. #^-^(140)^ 'a^^ tiliil-^(120)sl ^^oil 

-yj: #^-^(140)^1 1 ^ 2 ^J^^7l (200)2] <?]^c^l ^^^c]-. sfl^lx] 

^•a- ^3^^-^(150)^ ^1 1 ^ ^1 3 'a^^ An :E^w1H(TE1 vfl^l TE3)<^1 ^^si 

7l$^<a- ^J^j^(130)^ ■y^'^^l ^^^4. 
<28> .^i-^^V eH^eflo]/^ ^3]- ^ ^^^^ s. 3^ sjSSS 

B ^^y^ys]-, ^rii ^eflo] ^7.}^ ^W7f ^^^<H B^^l^Bl7> cfoj^c^^ 

<29> ^oj- «.Mfl«-(iio)^ cfoj^c 10 vfly^l ;H1 15 PMOS H^^l^t^ 

(Pio 1^;^! P15)* iE^s^)-*^ o] ^.o^^cf. ^^1^ o.^^ TflojE cf;^i-7> dt^^;<Hl 

38-8 



1020020060998 ^^>: 2003/4/17 

10 ^1 15 PMOS H^;^l:iiEi(P10 vfl^] P15) -^^^ ^<a- «a^^(OBvt)^ 

^^1^€(VSS) ^>ol^l ^^>^-^S ^, ^1 10 PMOS H^^l^El(P10)S] = 

ell^ ^^>^ ^'^ ^^^(OBvt)<^l ^^slJi. ^1 10 PMOS JE^^I^^ibKPIO)^ 

^^>^ ^1 11 PMOS B€^lii^El(Pll)^ ^^91 ^^Hl ^^^cf. 11 PMOS H^^l^t] 
(Pll)2] ^ii::^^ ^:^>^ ^1 12 PMOS H^^l:^iBl(Pl2)^ ^^V<^1 ^^€^1-. ^1 12 

PMOS H^^1^bKP12)s] ih^i ^;^Vfe ^1 13 PMOS H^^1^bKP13)^ 
^1=1-. ^1 13 PMOS H€^liB^(P13)^ ±^ ^^>^ ^1 14 PMOS S.^^]^mPU)^ 

14 PMOS H^^l^t^PU)^ 'S^Vfe ^1 10 i^=(Q10)<^l 

15 PMOS H^^liBl(pi5)2l J^ellti ^] 10 i:::^(Q10)'>11 ^1 

15 PMOS H^^liiiB-1(P15)^ ±^ ^^>^ ^^1^€(VSS)<=H1 
<30> 7]^^^ ^5^^-¥-(130)^ ^1 16 PMOS Bl^^]^^HP16)^ 4*^1-2.^ ^1 10 ^ 

^1 11 NMOS H^^l^EiCNlO ^ Nil)* 5L^a^>o^ <^l^<H^cf. ^^1^^ o.^, ^7]^] 
^^^^-^(150)^ ^^1^1 ^*a-(PVT)<Hl y^] 16 PMOS B.^^liiiBl(pi6)^ 

^€^^(VCC)3)- ^] 11 t^(Qll) A>oloil ^^^cl-. ^eijol cf^Vfif 7ll<ilH ^7^7} 

€ ^1 10 NMOS B^H^iBl(NlO)^ ^] 11 in:E.(Qll)sf ^] 12 i^:^(Ql2) a>o1o]] ;§^^cf. 
= efl<?l ^]:^>5]- TllojB ^^>7]- ^1 11 NMOS H^^l^B] (Nll)^ ^1 12 ii=(Q12)^ 

^^l^-^(VSS) ^}o]o\] 

<3i> aij]iW.Q20)^ ^] 17 ^ ^] 18 PMOS H^^l^Bi(P17 ^ P18)a]- ^1 12 tfl;^] 13 
NMOS BL^^]^B\m2 ^ N13)^ ^^^^ ^}-S-##7lsq- o]^ ^-^sM ^tt ^1 14 NMOS H 
^;=^l>iE-1(N14)-i- ol^o^^cf. ^^l^^S., ^] 17 PMOS H^^l-^iE](P17)^ ^-^ 

^*a-(VCC)3l- 13 i^-£(Q13)<^l ^^slJl, ^1 13 i^^(Q13)^ ^^<=]] vc\.5]- ^-^^t:f. 
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18 PMOS H^^l^EKPlS)^ ^€^"^-(¥004 14 i^=(Q14)oll ^^S\JL, ^] 13 i^:^ 
(Q13)21 ^^oil n}.sf ^-g-^cf. 12 NMOS B^^l^Ei (N12)^ ^1 13 ii^(Q13) ^ ^] 
15 i^^(Q15) ^}o]o\] ^^s]Jl, ^] 10 iL£.(Q10)(-^^^ ^"a- ^Hfl VBDIV) 
^^ ^-g-^rf. >11 13 NMOS B.^^liEi(N13)^ ^1 14 i^=(Ql4) ^ ^1 15 i^=(Q15) 
^^SlJi, ;H1 11 i^-B(Qll)(tiliil 7l^^«a- REFCRV)<H1 ^ 

■S-^^-. ^1 14 NMOS :e^>cl>iE-l(N14)^ ^] 15 i^:=(Q15) ^ ^^l^^(VSS) ^V«^l^l 

<32> ^1<H^J: #^^(140)fe ^1 19 PMOS H^^liBKP19) ^ 4 15 NMOS 

eUN15)1- i^s}o^ <^l^ol^cf. cfoj^JB ^1 19 PMOS H^^l:iEl(P19)5f 15 

NMOS B^^lrf;Ei(N15)7> ^€^'a-(VCC)2l- ^^l^^(VSS) ^>«^1<^1 ^^l^^S, 

^a^M ^^^^H ^1 19 PMOS B^^i>iE^(pi9)^ ^-s^^a-cvcc)^ 2 

#^ ^I'H^JKNBIAS) #^^<^1 ^^^cf. 15 NMOS B^^l^fzEl (N15)^ ^1 1 ^1 
'H^^(PBIAS) ^^l^^(VSS) A>o]oii u i^^(Q14)^ ^i^<^l ^ 

<34> ^<y- ^afl-^(llO)^ ^-o]^^ 10 Lfl^] 15 PMOS H^^l^B] 

(PIO P15)» -^afl ^<a-(BOOST)# ^^a- ^J-*>s-l-jl. ^-a-^j-srVJ^ -^^^ 

^^y-^ ^1 1 tilii/OJi(VBDIV)# wlii7«-(i20)5^ l ujiilAl J:(VBDIV) 

. <^1* -^^^ ^^(B00ST)<5l gVol^S ^] 10 v)]^] 15 PMOS B^^^lciBl (PIO tfl^j 

P15) o^^<H] z^-z^- 1.5V7V^t:f. 15 PMOS H^^^l^&i (P15)^ *a=^ 

-^^^ ^-a-CBoosT)^ e^^tt ^. i.5V7}- ^acf. 
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<35> 7l^^<a- ^^^^^(130)^ 4 16 PMOS S.^^liH.KP16)5^-, ^1 10 ^ >ll 11 NMOS 
^1^Ei(NlO ^ Nll)# ^€^'a-(VCC)* ^Hfl^V^^, -f-:^^ ^-y-^ 5)1^^ wliE^m 
2 tiliiI<QJ:(REFCRV)5'f ^]M^a20)^ ^^4: ^]<=>]^}^ ;^lcH<d^(NGATE)» ^^^^^cf. 
^^l^^S. ^^]^] ^5^^-^(150)51 #^oi ajj^i^] ^^(PVT)<^1 ^sfl >ll 16 PMOS B 

^;^):iEi(pi6) *a=^<Hi ^e]^ ^<a-<^i ^^*>7ii siji, 9m 7i$^<a- >^<s^^-^(i30)^ 

sfl^l^l ^<a- ^^(PVT)<^1 ^1 16 PMOS B^^l^Ei(P16)^ ^ll^^^^l ^1 16 

PMOS B^^liBUP16)«fl ^Hl^ 1^^^1-711 ^^4. ^€^^<=Hl^i ^1 16 PMOS ^^^] 

iBl(pi6) '>^^'^] »!« ^"a-"^! ^1 10 ^ 11 NMOS 

H^^l^^KNlO ^ NlD^l ^^11 ^] 16 PMOS H€^liEl(pi6) <y=^oll 

^s^^ ^<a-^ S^^^S. ^^11 ^] 11 ^ 12 ^1^:^(011 ^ Q12)5l ^<a-# ^51-^1^4. 
^]^^, ^^^^(VCO^l 5Vel- 5)1^1^1 ^:s:(PVT)<^l 16 PMOS H^^] 

i^iEKP16)<^l ^el^ ^"a-^^l IV^Jl 7}^^}^, ^] 10 ^ 4 11 NMOS H^>^1^E.-1(N10 ^ 
N11)<>11 ^1 11 i^:E.(Qll) ^ 12 i^=(Q12)<^l 2^-21 2V7> "^171-^1:1-. 

<36> tili2-^(120)^ ^wfl^(llO)^ #^^^11 tiliil^(VBDIV)J:54 7l§^ 

^ '^^^^-^-C 130)^=1 ^1 2 wlJi7Aijg:(REpcRV)ol 5^311 H]ia^(120)^ H] 

A]:£s. ^5^^^1-7)1 ^cf. ^^l^o.^, 7l$^«a- ^3 ^^-¥-(130) 21 ;^l<H<y^(NGATE)<5fl 
^«fl ^1 14 NMOS H^^l^tKN14)7> €^S]ol ^^7]?} ^^t}?]] ^rf. olicfl, y,}^ 

^^■7)9] ^^i6\] ofel- := o^^c^ ^y6\] o^^ ^^o] ^cf. ^, 12 NMOS H€ 

^liEl(N12)^ TllolB ^;^H1 "i^^^^ ^1 1 «lH^:^(VBDIV)fil- ^1 13 NMOS ^^^]:^^ 
(N13)^ TflolS. ^^}<^1 ^1 2 HliIl^J:(REFCRV)2l ^oj- ^Hl ^1 14 = 
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(Q14)S1 S.^ >^B]]7> i3>^7fl <m?icfl, ^1 10 ie^(Q10)S] ^«a-ol Tfl 11 icJE(Qll) 

^-f^ ^1 14 ic^(Q14)^ S.^ S.^ ^1 10 

i^:E.(Q10)S^ ^«a-ol ^] 11 i^^CQlD^rf 14 i^^(Q14)^ S.^] 

*H ^^^^ #^^4. 

#^^(140)^ wlJii^(120)^ vi]mL^3\- ^s.<^] q]^ ^] i ^ 

^] 2 ^l^^^CPBIAS ^ miAS) ^^^Hl- ^5}- ^, wliil-^(120) 

Si ^S.^ A] 1 ^l^<a^(PBIAS)7l- sjjl, ^1 15 NMOS B^^^l^^i 

(N15)» ^l<Ht!:t=f. ^1 2 ;Hloi^J:(NBIAS)^ #^^<>flfe 4^1-2.^ ^^^i ^1 19 
PMOS H^:^liEKP19)<='fl S.^ ^T£^7} t}o]o] ;^^^<a-(VCC)ol <?l7>5l<H 9X^7} ^] 

15 NMOS B^^)^Ei(N15)^ -^-^<^] ^ ^sj- sj-Tfl ^cf. ^^l^^S. 
14 i^S.(Q14)^ ^151^4 ^s.7} S.^ *>ol7> S]^, ;m 15 NMOS BSH^I^eKNIS) 

7} ^^^<^ :4 2 #^ >5flo1^^(NBIAS)2l S.^ ^^7} S.^ S-f^ ^sl-^V^l ^4. ^ 
tt, ^1 14 i^S.(Q14)4 4^^4 ^S.7} S.^ S.-^7} ^] 15 NMOS H^^l^ 

BKN15)7l- ^^5. ^1 2 ;^1^^J:(NBIAS)^ S.^ ^>^7> S.^ *H7> ^4. efl 
1-^(100)-2.S "a^sl^ ^<^oii ol^Vo] ^-foim ^1 1 ^ ^] 2 # 

^ ;^H^:s:(PBIAS ^ NBIAS)^^ s.^ ^l-'^l^ €4. 

^^tt 44 ^^1. ^1 1 ^ 2 4M^4 ^V'^l 4^ ^1 1 ^ >11 2 ^]<^^ 
s.^ s.^ ^^7} ^^^n ^4. ^Hl- 4«}1 "a^tl- ^] 2 

45i^^4 '^^^J* ^£.s. ^Ji, oil- 4^1] 2114 4 ^^(PVT)l- -i-tll 7l§^ 
•y- ^4 ^1 16 PMOS B^4^4(P16)^ ^1]^^^ ^^^^5-4 ^1 2 451^^4 

ell^* ^H*!-^ ^^14 ^5^^-^(i50)<Hl ^*l-<^ ^^*>7ls. t!-4. 
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<39> s. 3a vfl^l £ 3c^ ^ <4€- sfl^l^l ^S^^^^ t^^J ^ -S-^]-^ -i'^^V 

<40> :£ 3a S. 3c« ^S^f^. ^n^] ^"y- ^5^^-f-(150)fe- 3a 
^S; 152). ^'^-efl'i 3b ^S; 154) ^ sfl^]^] ^<a- 3c ^S; 

156)* 5Lf-3r>o^ ol^'^l^^-. H^wl:^ ^^-^(152), ^'^-ell'S ^^^^(154) ^ ^^]^] 

^•a- #^^(156)^ S. 3a^ 'A'. 'B' , 'C , 'D'. 'E', 'F'^ 

3hS^ 'A', 'B', 'C, 'D', 'E', 'F'*^! z]-^^- ^^H-^^ cfl-§-^4. att, i 3b2] 'G'^ 

<4i> H^til-S. 'a ^^(152)^ H^tilHl:^ T^^^ eil^ 

#^^>o^ ^^£fl^ i^^-¥-(154)» ;^1<H^VJ1, ^'a-el]^ ^^-^(154)^ H^alB. 

sfl*i ;^1<H^:&<H1 filsfi t=]-^^^ ell^s] ^<y-^ ^^1^1 #^-¥-(156) 

^ ^<a-5fl^ ^^^(154)^ ^^^'a-^ ^^1^1 ^"y- ^^(PVT)lr 7l§^<a- 

^5^^^(130)S #^t!:i=f. 

<42> ^ ^vt^o^ jxji^l^] ^oj. AjAjti.^ H^tilH S^^^(152), ^^Efl^ ^^-^(154) ^ 

^71^1 ^<a- #^-^(156)# B^wlH S^^-^(152)fe ^] 10 ^] 

13 ^tHE-ldlO ifl^l 113)^^-. ^1 10 tfl^l ^1 13 'd^Tll'^KNDlO ^fl^l ND13)* i^^H ^^-l 
^o^^ljl, ^•y-eflt ^^^(154)^ ^1 30 i^^l ^1 63 PMOS H^^1^b1(P30 ifl^l P63)# 
5L^ar>c^ ols.o^;^|D^^ ^7]^] #^-¥"(156)^ 30 ifl^l ^^1 35 NMOS H^^l^E-i 

(N30 N35)*- 3E^*V<^ ol^<H^^. 

<43> ol^>, E^HlB 3a). ^<y-efl*i ^^^iS. 3b) ^ sfl^l^] ^-y- 

3c)l- S'S* %2l^}<^ ^Ml^l ^^*>7lS 
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<44> ;H1 1 <a^^(TEl)^ ^1 10 <?lalBl(I10)l- ^-B-«tl ^1 10 MlS-TflolHdqDio) 

^^11 *a^^^Hl ^^^4 -^^1<H] ^] 12 '^a-^/^lolB(ND12)s1 ^] 1 <a^^l:^H 

at}:, ^] 1 H^wlH 'iS^^aEl)^ :4 11 \E-E.7llol e (NDi2)a| 2 ^a^^^V^f ;Hl 
13 \fi=7flolH(ND13)Sl 1 <a^^;^l-<Hl ^^^tf. 

<45> 2 H^tilB ^^^(TE2)^ :4 11 ^wl^KHDl- ^-^^ ^1 10 Ml^TflolHCNDlO) 

2] 2 '^^^^7]■d]] ^^^4 ^X\6\] ^] 11 ^^TflolHCNDll)^ 1 "a^^^Hl 
^. ^1 2 S^tilB <a^c]-(TE2)^ ^1 12 ^ 13 ^:E.7flolB(ND12 ^ ND13)^ ^1 

<46> 3 H^alH <a^^(TE3)^ ^1 12 91^^(112)^ ^-^-^ ^1 53 PMOS B^^l^^iH-i 

(P53)^ 7\]o]^ ^^^cf. SEtb. ^1 3 H^tilB 'a^^(TE3)^ ^^1 12 ^ /^l 13 

9l^mil2 ^ 113)1- ^-a-«fl ^1 33 PMOS H^^1:^eKP33)^ Tflol^ c^-;^].<ii] 

<47> 10 ^^7l]olE(NDio)S] ^^^^>^ ^1 30 ^ 38 PMOS S^^1^E^(P30 ^ 

P38)^ ^^}o\] ^] 11 'dl^TflolHCNDll)^ ^1 31 ^ ^1 41 

PMOS :^€^1^£KP31 ^ P41)^ TflolE cj^i-oii ^^^4. ^1 12 'a:^7llol:E(NDi2)o^ ^ 
^^^V^ 32 ^ /^l 46 PMOS B^^1^E.KP32 ^ P46)^ Tfl^lH ^>^H1 ^^€4-. ^1 
13 \ll:B7llolE(NDi3)o^ 54 p^QS H^^1^e--1(P54)^ A]<=>]^ ^^H1 

4. 

<48> >ll 33 PMOS Bsa^l^^-l(P33)^ ^^^"a-CVCO^ ^1 20 iL^(Q20) ^}o]d\] ^^^cf. 

^] 53 PMOS H^^l^El(P53)^ ^^^'^■(¥00 4 ^1 25 }^B.iQ25) Aj-ojofl ^^^t^. ^1 
30 PMOS H^^l^E.i(P30)^ ^1 20 i^:^(Q20)5q- ^1 23 i^=(Q23) ^}<=>]^] ^^^cf. ^1 31 
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PMOS S^^l^Ei(P31)^ ^] 20 i^^(Q20)2l- 22 i(^=(Q22) ^\o]d\] ^^^c]-. 32 
PMOS HsS^li^^El(P32)^ ^1 20 ic^(Q20)^ ^1 21 i^=(Q21) y^\o]6\] ^^^cf. 

<49> 34 PMOS BSa^l^El(P34)^ ^1 20 icH (020)^1- ^1 21 iL^(Q21) ^\o]o\] ^^S) 

JL, ^1 35 PMOS H^^li^iEl(P35)^ J^l 21 }iL^(Q21)fi1- ;*fl 22 hi:B(Q22) >««>olo11 

36 PMOS B^^liB-l(P36)^ ^1 22 iiH(Q22)S)- /^fl 23 ic=(Q23) ^\o]<^] ^ 
^S)D^, 37 PMOS B^^l:±iE^(P37)^ ^1 23 h^B.(Q23)Si\- ^] 24 ia^(Q24) ^>«5l<^l 
^T^. ^] 34 ifl^l 37 PMOS H^^l^Ei(P34 P37)7> >ll 20 i^=(Q20)4 ^1 

24 iiH(Q24) A>o]o]l 21^^ ^"1 ^] 34 i-fl^l ^1 37 PMOS BSS^lci: 

EKP34 i^^l P37)^ 7l)olE c^-^Vl-^ ^] 24 i^JB(Q24)o11 z^-y] ^^€4. 

<50> ^] 38 vH;^l 40 PMOS S^;^liEKP38 Mj^l P40)^ ^1 24 iL^(Q24)st|- 25 

i;i:B(Q25) Aj-ojo^l ^^^cf. ^1 39 ^ 40 PMOS H^^]^El(P39 ^ P40)^ Til 

olH ^1 24 i^^(Q24)<Hl ^7] ^^^cf. 

<5i> 41 PMOS H5a^l^EKP41)^ 25 ^ 26 2i^:^(Q25 ^ Q26) A>o]e>il ^^^r^-. 

^1 42 ^ ^1 43 PMOS H^^liEKP42 ^ P43)^ 24 ^ 26 ii=(Q24 ^ Q26) A>ol 

^1 42 ^ ^ 43 PMOS :E^^liEi(P42 ^ P43)^ TflolB ^^>fe ^1 
24 i^^(Q24)ofl S]^ ^-g-^i:]-. Stb. 44 ^ ^1 45 PMOS H^^1^^eKP44 ^ P45)^ 
^1 24 ^ /^l 26 ii^(Q24 ^ Q26) ^}o]o]] ^^S. 44 ^ ^1 45 PMOS B^^l 

>iEi(P44 ^ P45)^ ^;^>^ ^] 24 ic=(Q24)<^l ^^1) ^-g-^cf. ^, ^1^^^ 

^1 42 ^ 43 PMOS B^:^1^E:1(P42 ^ P43)fif J^l 44 ^ 45 PMOS H^^l^Bi(P44 ^ 
P45)^ ^1 24 ^ ^1 26 bc^iQZA ^ Q26) ^1-<^1<^1 ^^S. ^^^i^. 
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<52> 46 PMOS H^^liEKP46)^ ^1 25 ^ ^^1 27 i:-:^(Q25 ^ Q27) ><>1-<^H1 

47^ 48 PMOS ^^^]^^^]iP4m- P48), ^1 49fif ^1 50 PMOS H^^l^iEl (P49S]- 
P50), ^ ^1 514 ^1 52 PMOS B^^liE-l(P512)- P52) z^-z^^ ^1 24 ^ ^1 27 ii^(Q24 
^ Q27) >««Vol^l ^^SlZL, ^] 47 tfl^l 52 PMOS H^^1^eKP47 vfl^] P52) z^- 

^■Br ^1 24 i:::^(Q24)o)l 5^*fl ^-g^^c]-. ^j^^^Jg ^1 473f 48 PMOS B^^]^B-1(P47 
4 P48), 494 ^1 50 PMOS (P49S^- P50) ^ ^^1 Sl^f ;*fl 52 PMOS S^^l^B-^ 

(P51 5!)- P52)^ 24 ^ ^1 27 h^^(Q24 ^ Q27) ^^S. ^^^cf. 

^1 54 PMOS m^^liEKP54)^ A 25 ^ ^1 28 iL^(Q25 ^ Q28) a>o1<^1 
;«fl 554 ^1 56 PMOS H^^l^Ei(P554 P56), ^^fl 574 58 PMOS H^^]^Ei(P574 
P58), ^1 594 ^1 60 PMOS H^^1^e.KP594 P60), ^ ^1 6l4 ^1 62 PMOS H^^l^B] 
(P614- P62) ^^Sr ^] 24 :4 28 i:.:^(Q24 ^ Q28) ^V^Hl ^IS. ^^£1^, ^1 55 
^1 62 PMOS B^^l^Ei(P55 ^^=^1 P62) 4 24 ic^(Q24)<^l 4^ 

^1 554 ^1 56 PMOS S.^^l:iiBl(P554 P56), A 574 ^1 58 PMOS B-^^l^B^ 
(P574 P58), ^1 594 ^1 60 PMOS B^^l^El(P594 P60) ^ ^1 6l4 ^1 62 PMOS B^^l 
^Bl(P61 ^ P62)^ ^1 24 ^ ^1 28 i^^(Q24 ^ Q28) ^M<^] ^^S. ^^^4. ^1 63 
PMOS B^^liiB^(P63)^ ^1 24 ii:^(Q24)4 ^1 25 i^^(Q25) ^}o]<^] ^^4^, 
^^>^ ^1 24 i^:^(Q24)<^l ^^^4. 
<54> 4 30 vflx] ^] 35 NMOS H^^l^H-UNSO ^fl^l N35)^ ^1 24 3b ^ i 3c^ 

•G'; Q24)4 ^^1^-^(VSS)^1-<51<^1 ^^4ji, ^] 30 ^] 35 NMOS B^^l^B] 

(N30 ifl^l N35)4 ^^>-i:€: z]-7l ^^1^^(VSS)^1 ^^€4. 
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<55> ^^tb T^^^-ir ^:n., H^wiS.*^ *?^^t«^> ^^^^ ellt^ sfl^l^l ^'U"* 

^ ^^1^1 ^5 ^^-¥-(150) Si -^^^ #5^^^ 1:1-^4 ^cf. 

<56> 1 E^tijH *a^^(TEl)^ ^1 1 B^tilE AijsKSTEl)^ ^1 11 ^ ^1 13 '^flH.Tll 

olBCNDll ^ ND13)^ *a^^^Hl 4 10 'y«lEl(I10)<Hl ^^^<H ^1 10 

^ ^^11 12 Tll^lBCNDlO ^ ND12)^ ^^^^H ^l7>€^. 

<57> 2 H^^l:^ ^^^(TE2)^ ^1 2 S-^wlJE ^J:(STE2)fe 12 ^ 13 ^^^n] 

olB(ND12 ^ ND13)^ '^^^^^Hl 9l7}^:il. 4 11 ^y^l t-] (Ill)«^l ^^fl ^^5]o^ 10 
^ ^1 11 Tll^lHCNDlO ^ NDIDSI ^^^;^H1 "y^V^t}. 

<58> 10 'i^7)lolE(N])io)^ ^1 1 ^ 2 ^JlCSTEl ^ STE2)-i- Si 

^Hto). ol^-o^ -i-^ /^l 1 ellt >*1H^^(VLC1)» ^1 30 ^ ^1 38 PMOS 

H^^l^eKPSO ^ P38)^ TllolB ^^Hl ^1 11 te7ll<^lB(NDll)^ «}-^^ 

2 H^HjE Ais:(STE2)5!l- ^1 1 H^HlH ^JKSTED* S^l 3:^4: -i-«fl ^1 

2 ^'a- efl^ 4^>a^(VLC2)l- ^1 31 ^ ^1 41 PMOS B^^liBl(P31 ^ P41)^ 
^^Hl 12 ^H. 7llc:>lH(ND12)^ ^1 1 B^tilB ^sCSTED^f ^1 2 

B^wlH ^5:(STE2)1- Si^^^V o]^ S.^ 3 ^fl^ ^1<^^ J:(VLC3) 

♦ 32 ^ 46 PMOS H^^l^Ei(P32 ^ P46)^ TflolB ^t-M ^] 13 i^jE. 

7)]olE(ND13)^ 1 ^ 2 H^wjH <;0J:(STE1 ^ STE2)1- Si^'^o]- o]o\ 



^ 4 4 ^^a- sfl^ :^H<^^(VLC4)1- 54 PMOS ^^^]^^HP54)^ 
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<59> o^l^ci^, 1 ^ 2 tilB ^J^CSTEl ^ STE2)S1 S.^ ^^7\ 3.^ S--f<y 

^] 10 hH:e. 7ilo]B(NDlO)^ -^^7} ^1 1 >*ll«^<tl:s:(VLCl)-I- 

^] 11 xfl^l ^1 13 Tll^lHCND 11 ^^1 N13)# S.^ '^Efl?!- isVojoi 

2 ifl:=^l ^1 4 ^'a-ell^i >ilcH<tl3:(VLC2 xfl^l VLC4)1- i&tb, ^1 1 ^ ^] 2 B 

^ alB ^5:(STE1 ^ STE2)sl s^) -^>Efl7f z[2^ t}o]s>]- s-f ^ ^g-fofl 11 ^fl:^ tIJo] 

H(NDll)^ ^^^Bfl7V ^ 2 ^^a-s^lt ^l<^<d^(VLC2)l- #^*V:il, 1 ^ 2 
tilH <ys(STEl ^ STE2)21 S^l -^^nflyV z]-z]- S.-f^ s^>ol <^ ;g-o.o]l ;(]] 12 ^= 7II 
<5lB(ND12)^ S.2]^i-Efl7> S-f?! ^1 3 ;^H<0J:(VLC3)1- 1 ^ 

2 tilB 'lOJKSTEl ^ STE2)5l s.^^ -^^-Efl?!- S.-^ ^ ^^-'Hl ^1 13 "^H. TflojB 
(ND13)^ S^^l-El]7]- 4 ^1<H^:21(VLC4)# 

<60> 3 B^wlB S]^^(TE3)S1 ;«fl 3 B^^lB ^^(STE3)^ ^] 12 1 12 ) ^ 

^ ^^^^(^1 1 RTE) ^1 53 PMOS B^^l^B] (P53)<Hl '^7}^^. IB^. 

4 12 ^a^B^oll 3 B^wlB ^J:(STE3)fe 13 <?liilEi(I13)<>ll ^ 

2 ^S. ^]<^^S.; IRTE) ^1 33 PMOS B^^l^^iEi (P33)<Hl 9l7}^^. ^1 3 B^ 
HlB ^^(STE3)^1 ^^ ^'a- eilt ^^-^(154) ^] 33 ^ ^^1 53 PMOS B^^l^^iEi 

(P33 ^ P53)» ^H*H ^^€"^-(¥00^ ^S-* S^*>7J1 ^cf. 
<6i> ^^12^ S.^ 'a-Efl7> ^o]o] ^] 3 E^ulB ^:£(STE3)7> <a^m ^-f »1 12 

<y«lBl(li2)ofl ^^ S-f"?] ^1 1 ^S. ^H^J:(RTE)7l- #^£]J1, 13 ^ 

ttlEi(li3)ofl slsfl s:>oioi ^] 2 ;^lo1^J:(IRTE)7l- #^^4. ^1 1 ^ 

5. ^1<H^^(RTE)<^1 53 PMOS B^^l^^i (P53)7l- ^-g-^V*^ ^1 25 i:.= (Q25)<^l ^ 

^€<a-(VCC)ol ^7>^14. ^^E}]7h S-f^ ^1 3 B^alB ^^(TE3)7h <a^^ 
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13 <eltf^EKll3)ofl ^sfl ^] 2 ^S >5fl^^J:(IRTE)7l- ^1 

2 ^S. ;^l<H<i:5:(IRTE)ofl ^sil 33 PMOS H^^l^El (P33)7l- ^■g-^Vc'^ ^1 20 i^:^(Q20) 

<62> ^^^^ 4 1 ifl^^l 4 ^-y- ^H^:2:(VLC1 ^^1 VLC4)^ ^ 1 ^ 4 2 ^S. 
^I'H^^CRTE ^ IRTE)«^] ^'y- ^^^(154)<^l^i^ ^1 1 vfl^j ^1 7 ^'y-efl't^ 

<63> 2 ;*11«>1^^(IRTE)<^1 ^5fl ^1 53 PMOS HSH^l^^i (P53)7l- 5] 

Ji, ^1 33 PMOS H^^l^Bi(P33)7]- nfll- -t^^^ia, ^1 1 tfl^l 3 ^SJ" sfl 

^ ;*llo1^^(VLCl VLC3)'H1 ^«fl ^1 1 ifl^l 3 ^'^-ell'isl ^«a-ol #^^ofl 0I7]. 

<64> ^^-1]^ 1 ^<y-efl»i >«11c>1^J:(VLCl)<Hl ^^fl 30 PMOS 3.^^]^^iP30)7} 

^1 33. 30 ^ 37 PMOS H€^liBi(P33. P30 ^ P37)<^1 ^l^fl ^^7<}-^> 

(VLC2)<H1 ^1 31 PMOS B^^liEKP31)7> ^^sjJl, ^ 33 ^ ^1 31 PMOS H^^l^^^ 

Bl(P33 ^ P31)^ ^1 36 ^ 37 PMOS (P36 ^ P37)<H] ^ ^ 

<a- ^afl^cH /^i 2 ^^a-ent^i ^<a-oi oi7|.^cv. ^ 3 ^sj-eii^ ^ioi^s:(vlc3) 

ofl 32 PMOS HSE^1:^e.KP32)7V ^^sIji, 33 ^ ^1 32 PMOS B^^1^e-KP33 

^ P32)S!l- 35 /til 37 PMOS H^;^l^Bl(P35 i-H^l P37)<>fl 9]^ ^<y-7j-sr> ^ 



38-19 



1020020060998 ^^ 'U^}- 2003/4/17 

<65> ;*fl 1 Tis. A]^^±(.KTEM ^] 33 PMOS B^^liEl(P33)7> ^^E. S\JL 

, ^1 53 PMOS B^^l^Ei(P53)7l- nfll- ^^^-i't^, ^1 1 vfl^l ^] 4 ^-y- 

^l«H-tls:(VLCl ifl^l VLC4)<^1 5)6)1 ^1 4 ifl^l >ll 7 ^"^-511^^ ^^o] ^7l-^4 

<66> ^^12) 0.5.^ ^] 1 ^<a-Efl^ ^]^<:1X(VLC1)<^1 5)*fl ^1 38 PMOS B^^l^Bl(P38)7> 

^1 53 ^ ^1 38 PMOS H^^1^B](P53 ^ P38), 4 39 ^ ^1 40 PMOS B^^l^ 
B^(P39 ^ P40)55}- ^^11 63 PMOS B^^l^Bl (P63)«^l ^'^^^^} ^ ^"y- ^afl£)<^ ^^ 

^] 4 ^^a-sfl^^ ^^y-^l ^7]-^4. ^1 2 ^^511^ ^1<>1^^(VLC2)<H1 S)sjj ;H] 41 
PMOS S.^^liEKP41)7} 53 ^ >ll 41 PMOS :E^^litl(P53 ^ P41), 42 

^ ^1 43 PMOS H^^liBl(P42 ^ P43), 44 ^ 4 45 PMOS B^^]ci;El(P44 ^ P45)^ 
^1 63 PMOS ^^^]^mP63)<^\ s]efl ^<a-^J-5V ^ ^<a- ^afl£]o^ ^^^<=^] ^1 5 ^-a-ell 

^^o] o] 71-^4. 3 ^lo^^^(VLC3)<^) 46 PMOS H^^^I^b] 

(P46)7> ^^S]J1, ^1 53 ^ ^1 46 PMOS H^^lriE](P53 ^ P46), ^1 47 ^ 48 PMOS 
h^^1>;EKP47 ^ P48), ^] 49 ^ 50 PMOS (P49 ^ P50), /H] 51 ^ ^1 52 

PMOS H^^l:iB](P51 ^ P52)4 63 PMOS B^^l^E] (P63)<^1 ^*fl ^"y-^^^V ^ ^^J" 

2l6fl 54 PMOS 3.^^]^^]i?54)7} ^-^^JL. ^] 53 ^ >il 54 PMOS S.€^1^^(P53 ^ 
P54), 55 ^ 56 PMOS H^>^1iEi(P55 ^ P56), ^1 57 ^ 58 PMOS H^^l^E-i 
(P57 ^ P58), ^1 59 ^ 60 PMOS B^^l:i^Ei(P59 ^ P60) , A] 61 ^ /Hi 62 PMOS 
^l^Bi(P61 ^ P62)4 ^1 63 PMOS B^^l^Bl (P63)<^1 ^''^^^^ ^ ^-y- ^wflslol 

#^^<^1 ^1 7 ^"a-efl^sl ^<a-ol oljl-^cl-. ^, 38, ^^1 41, ^] 46 ^ ^1 54 PMOS B 
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^^l:iiEi(P38, P41. P46 ^ P54)S] ^^^] "^^^ PMOS S.^^l^E-lo) 

<67> ^^^(156)^ ^ 30 ifl^l 35 NMOS B^^l^Bl(N30 ^^^1 N35)l- oj-g-tt ^ 

S.» -^Jl, ^^Bllt ^^-^(154)^ 1 i^^l A 7 ^:&(PVT)1- wliU 

'^,S'^^^^(130)<H1 

<68> ^^'iA -S-^^ ^-a- ^S^J^(i50)<^lAi ^'a- 

(PVT)(;^] 1 y^^A A 7 ^^ll ^l^^^y- ^5^^^(130)5] #^0] 2 wlJii7l^ 

^JKREFCRV)^!- ^1<^^^(NGATE)7]- ^J^-srl-Tll ^cf. o]^>y^^ ^^y-* ^^^^ 

S. A'^t}7] 7l$^<a-(^l 2 tilil7l^ ^^(REFCRV))^ 7]-^^^^ ^ 9X^. 

<69> 4^ ^<5l ell^Ellol^ 1:^(100)^ i4i^<^1^i A^^^^^ ^^^^^}<^ SJ^^ 

-^^^ Hiiiis^i-c^ o^^^ ^oj-o^ 5|]^oi 7i^^«a-<Hi ^]t\c^ ^ 

^ofl ic)-e]-Al ^1^^71(200) -I- ^^l^^m ^1 1 ^ ^1 2 ;^l<>1^s:(PBIAS ^ NBIAS) 

21 >^Bj)l- ^sj-Al^rl-. ej]#s^loi>5a 1:^(100)^ c>]sq. ;y-o] ^^ 71(200)1- ^1 

cH^H -f-^^ ^^21 sll^i^ ^1<H*M1 ^q-. 
<70> oj^]., efl-i-efloi^g ^^(100)21 1 ^ A 2 W:^ ^l^^JKPBIAS ^ NBIAS) ^1 

«fl ^5^^71(200)^^1 ^sfl ^'^3^1-71^ tir^l-. 

<7i> £ 4^ ^ ^^ofl 14^ ^m^]^ ^ -§-4* ^4^^V7l 2lS.:£olc|.. 

<72> i 4s. ^^sl-^, '^^^ 71(200)^ ^1 1 vflx] 5 #^ ^^5-f-(210 ifl;^l 250) 

« 5L^*H A 1 ^>^1 ^1 5 ^'^5-f-(210 ^;^1 250)^ zl-zl- Sl-^s] ;*ll 
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1 ^ ^] 2 ^^^^(PBIAS ^ NBIAS)5f ^] 1 i^^^l ^^1 5 ^^5-^(210 

vfl^l 250)^ SJ^^}^ ^^^^ 

<73> 1 vfl;^l ^] 5 ^^J-¥-(210 ^^^1 250)^ ^S.^ ^'S^M n^l^oi] ;Hl 1 



PMOS H^^^l^BKPl)^ ^1 5 1-^ #^^(CLK4)'^1 ^«fl ^1 2 PMOS H^^l^B^ 

(P2)7> ^^^'a-(VCC)^ ^1 1 ^^(CLKO) A>olo]l ^^s. ^^^4. ^1 2 # 

^H^^(NBIAS)oll ^-g-Sl^ ^1 1 NMOS H^^]::iiBl(Nl)^ ^1 5 

(CLK4)<^1 ^sfl ^-^5]^ 2 NMOS B^^l^iEi (N2)7> 1 ^^^(ClKO)s\■ ^y^]^ 
€(VSS) ^1-<^1<H1 ^IS- 

<75> >il 1 PMOS ^^^]^'£-KPl). ^1 2 PMOS B^^l^El(P2), 2 NMOS HSS^l^El 

(N2)5!l- ^] 1 NMOS H^^l:iEl(Nl)7> ^€^*a-(VCC)^ ^^1^€(VSS) ^^}^^S. 
^^^^ ^1 1 PMOS H^^li^iH-UPDs}- 1 NMOS H^^I^^^b] (Nl)^ z]-^ 

^1 1 ^ ^1 2 #^ ;<ll^^^(PBIAS ^ NBIAS)<^1 ^^^Iji, 2 PMOS H^^l^Bi 

(P2)s1- 2 NMOS H€^l^Bl(N2)^ 5 €^ ^^5-^(250) #^<a ^1 5 m^ ^S. 

(CLK4) %n^s.<^] ^«fl ^-s-^cf. 



^1 1 #^ ^H<dJ:(PBIAS)<Hl :4 1 PMOS B.^^]^B\(Pl)7} ^^H. 

sl^l S.^ ^^7} t}o]o] ^^^<a-(vcC)* ^1 2 PMOS B^^liiiBl(P2)^ ^efl<el ^^Hl 
*d7l-«>^ >^1<H^V71] 2 1-^ ^H'{OsL(NBIAS)<^l ^Sfl ^1 1 NMOS B^^l^B] 




<74> 



^1 1 1-^ ^^5-^(210)^ ^1-^5] 1 ^]o]^s.miAS)<^] 2]^ ^^^^ ^] 1 
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(Nl)7> £^ ^^^Sl<:H >^1-Efl7> S-f ^^l^-^(VSS)^ 2 NMOS H^^l^ 

<78> olnfl, 5 ^>^<8-¥-(250)^ ^1 5 ^^(aK4)^ S.^ o^tfl 

2 PMOS B^;^liE-](P2)5q- ^] 2 NMOS B^^l^El(N2) # <^}=^ *l-M-7> €^^<H ^1 5 
#^ ^J:(CLK4)ssl- S3j >^Ell7l- tiVcflo] 1 aij:(clK0)« 1 ^^5^(210) 
21 #^^-^3- #^tl:T=f. ^, ^1 1 ifl^l 5 m^ ^^3^(210 vfl^l 250)^ #^ 

<79> ^^1^ o.^, 1 vfl^l ^] 5 ^^(CLKO ifl^l CLK4)^ S^j ^1-El]7l- z^-z^- 

5^>ol, s.^, s)-o], s-o ^ ^Voi^VEfloiji^ ^1 1 ^ ^1 2 ^l^<il^(PBIAS ^ NBIAS) 

3] S.^ ^Efl7V Z^-Z^- ^^fif ^Vol7> ^CV. 

<80> ^oflAi ^x^*]- wj-iif ;y-ol 1 ^^j-f-(210)2l 1 PMOS ^ >ll 1 NMOS B^^l 

^^Ei(pi ^ Nl)^ ^] I ^ ^] 2 ^l^^^CPBIAS ^ NBIAS)<^1 S.^ 

'^Ej)7> €r>oloi 5 ^^(CLK4)«^1 /sfl 2 NMOS H^^l^B^ (N2)7]- ^^^cf. ©1 

^1 1 ^^5-?-(210)^ S.z\ ^>Efl7> sl-ojol 5 ^s(CLK4)l- SJ^«><^> S 

zj ^i^7} S.^o] ^] I ^JKCLKO)!- #^t!:4. ^] 2 ^^J^(220)^ S.z] ^ 

Bfl7]- S-f^ ^ 1 ^^(CLKO)l- 'a^^*^!- S.^ ^Efl7V ^}o]o] ^] 2 #^ -il^ 

(CLKl)l- 4 3 ^^5-¥-(230)^ ^l-Bfl7V 4 2 ^^(CLKl) 

1- 'a^^<=>l- ^zi >^Efl7> s-fol ^] 3 ^(CLK2)J:# 4 4 

(240)^ S-Zi ^VEfl7|- ^-f o] 3 
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^J:(CLK2)1- -^^7} t\o]o] ^] 4 3.^ Ai^(CLK3)» ^1 5 # 

^ ^^5-^(250)^ S2] ^Efl7l- s^j-ojo] ^] 4 <il^(CLK3)* ^a^^o]- ^Bfl7]- ^ 

-f^ ^1 5 1-^ ^J:(CLK4)1- 4 1 ^^i-¥-(210)^ ^Ell7V ^^<^1 

^1 5 Ai^(CLK4)l- <?J^^c>> S.^ ^Efl7> *l-olo] 1 <0^(CLKO)» 

olS. 7fl#^ ^Sl-srl-Tfl ^4. ^1 1 4 5 ^^5^(210 tfl^l 250)^ 'U^^ 

^711- 51-^ 1 ifl^l 5 ^:&(CLKO CLK4)1- #^3^H ^1 1 ^ ^1 2 
(300 i^^l 310)# ^l^^l-Tfl ^t^. 

#^ ^l^<d:£(NBISA)<Hl S.^ ^E)]7> ^-foi Ai:g:7]- o^^^ ^^ol]^. ^1 1 PMOS H^^] 

^Ei(Pl)7]- 5)7lM-, ^1 2 NMOS B^^liEl(N2)7> €-$.^^1^. <^1S.'>*|, 1 ifl^l 

^1 5 ^^S-¥-(210 xfl^l 250)^ ^^2] S.^ -a^A]:?}- -^^l*>7ll 
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^B.<^] ^ ^oj.o^ «a^^V7ll -^^l^V7l 

^7] ^]'=>]^^^o\] ^^^JL ^J-71 ^<a- -¥-^^ ^"^-^ 7l^;5i<a-^ 

o.^ ^<a- ;5]lol :g]^. 
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I^^^l- 2] 

^"^-^ 'a^t!: 7<}-^l-*]-7l ^*a-^afl^^; 

^ ^^i^S. -^ih^ ^-a- 5]^. 

^1 1 ^1 2 Xl^^i, ^7l 3||7l^l ^J^^^^^, 

^] 1 ^ ^1 2 ^^^^s]-^ oj^Y; 
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^1 1 H^wlB ^a^^'^l ^1 1 B^HlB ^^1- aV^^>^ ^] 1 

^1 2 B-^wlH <y^^<^l ^#£1<^1, ;H1 2 m^wlS. a]:^^>^ ^] 2 ^b^eV. 

2 <?1W1E^ ^ ^1 1 H^WjE ^^^oll ^#£)c^1. ^^7] ^] 2 ^ 

^7] ^] 1 9l^B\ ^ ^7] ^] 2 H^tilH <a^^<^l ^^5lc>l, ^7l «>^^ 1 

^7] 1 ^ ^1 2 H^wlH 'a^iJ:<Hl ^^s]<H. -^^71 .^ll 1 ^ 2 H^alH ^S. 
^1 3 S^HlB 'a^^'Hl ^7] ^] 3 H^HlH ^^sr>c^ ^7] 



38-28 



1020020060998 %^ '^:^}: 2003/4/17 

^^^^^^ ^1 1 i:^:B^>olo]i ^^sjji, ^7] 2 /fflol^^oll ^tfl ^-g-s]^ 

^1 1 PMOS 

^1 2 PMOS S^^l^B-l; 

T^-i-S]^ 3 PMOS 
^ ;H1 4 PMOS H^:=^1^E-1; 

o]«fl ^-^£1^ 5 PMOS B^^l^B]; 

^7] ^] 2 iiJ^sq- ^>7l ^] 3 A>o]oil ^ 6 ^*fl ^^£l^ 

6 PMOS H^^l^Bl ; 

^fe ^1 7 PMOS B^^l^Ei; 
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^7] 4 4 ii^sq- -^7] 5 h^JE. ^}o]d\] ^7] ^] 6 i^:Boll ^«fl ^^s] 

^^18 PMOS H^^l^Bj ; 

9 PMOS BSH^l^Ei; 

^7] ^] 1 i^JE-sq- >^7l 6 z\^s. -^i-7l ^] i ^<a- ell'i 

^H^S<^1 10 PMOS B.€^l:iE^Sif -^-71 6 h:.^^] ^^^^ ^1 

11 ^ ^1 12 PMOS m^^lrr^Bl; 

^^11 T^^sl^ 4 13 PMOS H^^l^Bl; 

^7] ^] 6 i^^^ -^7l 7 AVojofl ^7] 6 i^:^<^l S^tfl 
^■i-s]^ /HI 14 ^ ^] 15 PMOS B^^lr^iBl; 

6 h^JBsq- -^j-7l 7 Afojo^] ^^s^ji, ^7] ^] 6 ii:^<^l ^sfl 
^■^5]^ ^1 16 ^ ^1 17 PMOS 

^7] 4 1 ^1 8 ^}o]o\] -^7l 3 efl^ ;moi>:l:£<^l ^ 
^ T^^S]^ ^] 18 PMOS 

^7] ;H1 6 ii-E.5q- >^7l ^] 8 Afolofl ^7] ^] 6 id^oj] 
^-S-s]^ >n 19 ^ ^] 20 PMOS 

T^^s]^ ^1 21 ^ ^1 22 PMOS B^^l^Ei; 
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-^7] 6 h^^S>\- ^7] 7^] 8 ^}<^]^] ^1 ^7] 6 h^E.<^] S]^ 

^-g-^l^ ^1 23 ^ ^1 24 PMOS H^^l^Ei; 

o)^ ^^S)^ 25 PMOS Bsa^l^Bi; 

'^>7l 6 hLE.$\- ^7] ^\] 9 iiJE. ^}o]d\] ^7] ^] 6 ^-^S] 

^ ^1 26 ^ 27 PMOS H^^I^B^; 

^7] ^] 6 i^JB^q- 9 Aj-ojofl ^^7] ^] 6 icJE^^l ^-^ 

^fe 28 ^ 29 PMOS H^^l^^i; 

^7] ^] 6 iiJ^sq- ^1 9 i^:^ ^}o]6\] ^7] ^1 6 i^:^<^l ^sfl ^-f-i) 

^1 30 ^ ^1 31 PMOS 

32 ^ 4 33 PMOS H^^^I^e]; ^ 

^7l 4 1 icJ^i^ ^7l 6 ii-E. A}o]6\] ^^S\JL, ^7] ^] 6 h^^^] ^ «fl ^-^S) 

4 34 PMOS :E^^liEi* 3£^s:V«^ ol^^l^ ^^^S. t}^ -^^^ ^<a- ;m<H 
6] 
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7]]o]^ ^7.}7} ^^^o] 1 i^^l 6 PMOS S^^l^E-il- o] 

1^1^^^ 7] 
PMOS 

NMOS H^^I^H.^; ^ 
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